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L9 ANSWER 1 OF 4 BIOTECHDS COPYRIGHT 2003 THOMSON DERWENT AND ISI 
ACCESSION NUMBER: 2003-01501 BIOTECHDS 

TITLE: Bleaching of chemical pulp involves, exposing chemical pulp 

to acidic bleaching stage to produce partially bleached pulp 
and treating with thermophilic, alkalophilic xylanase 
in alkaline extraction stage at preset condition; 
pulp bleaching using recombinant enzyme 

AUTHOR: TO LAN J; POPOVICI C; FOODY P J 

PATENT ASSIGNEE:. IOGEN BIO PROD CORP 

PATENT INFO: WO 2002052100 4 Jul 2002 

APPLICATION INFO: WO 2001-CA1837 19 Dec 2001 

PRIORITY INFO: US 2000-258163 22 Dec 2000; US 2000-258163 22 Dec 2000 
DOCUMENT TYPE: Patent 
LANGUAGE : Eng 1 i s h 

OTHER SOURCE: WPI : 2002-599582 [64] 

AB DERWENT ABSTRACT: 

NOVELTY - A chemical pulp is bleached by exposing pulp to an acidic 
bleaching stage to produce a partially bleached pulp and treating with a 
thermophilic, alkalophilic xylanase in an alkaline extraction 
stage with a final pH of 8-14. 

BIOTECHNOLOGY - Preferred Enzyme: The thermophilic, alkalophilic 
xylanase comprises a genetically modified xylanase, 
comprising a family 11 xylanase from Trichoderma. The 
xylanase is a genetically modified Trichoderma reesei, selected 
from Trx HML 75A, 105H, 125A, 129E, 132R, 135R, 144R, 157D, 161R 
, 162H, 165H; TrxHML 75A, 105H, 125A, 135R, 144R, 157D, 161R, 
162H, 165H; TrxHML 75A, 105H, 125A, 129E; and TrxHML 75A, 105H, 125A, 
129E, 135R, 144R, 157D, 161R, 162H, 165H (each sequence having 
190 amino acids given in the specification), where HML denotes the 
mutations 10H, 27M and 29L. The xylanase comprises BioBrite 
xylanase or a wild type xylanase. Preferred Method: The 
alkaline extraction is performed at 60-120degreesC at a final pH of 
9-11.5 for 30-120 minutes.. The alkaline extraction is performed using 
oxygen "and/ or hydrogen peroxide. 0.1-10 kg of oxygen and hydrogen 
peroxide is present per ton of pulp. The partially bleached pulp is 
treated with a second xylanase at pH 8-14. The second 
xylanase is identical to the first xylanase. The pulp 
is treated with the first xylanase after alkaline oxygen 

delignif ication stage. The enzymatic treatment is performed in condition 
different from the alkaline extraction stage. Alternately, the chemical 
pulp is exposed to a chemical bleaching stage to produce a partially 
bleached pulp. The partially bleached pulp is incubated with an 
extraction filtrate containing the xylanase and subsequently 
washed with water to produce a papricycle washed xylanase 
treated pulp. The papricycle pulp is treated with the xylanase 
at a final pH of 8-14. Then the extraction filtrate is removed from the 
extract . 

USE - For bleaching pulp using xylanase. 

ADVANTAGE - The method enables to ensure proper mixing of the enzyme 
with pulp, to control and monitor process conditions such as pH, 
temperature, enzyme dosage and incubation time. The method does not 
necessarily require significant changes to existing pulp bleaching 
equipment, such as purchasing and implementing costly vessels for 
performing xylanase treatment. By carrying out xylanase 

treatment in an alkaline extraction stage, little or no acid is required 
to adjust the pH of the pulp prior to xylanase addition. The 
reduction or elimination of acid reduces corrosion of mill equipment and 
the costs associated with a pulp bleaching process. The addition of 
xylanase after an acidic bleaching stage, or before and after a 
bleaching stage increases the overall effect of enzyme treatment. The 
pulp bleaching method also reduce the amount of chemicals required to 
bleach pulp and also reduce the amount of chlorinated effluent waste 
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produced by a pulp bleaching process. 

EXAMPLE - Unbleached hardwood kraft pulp was incubated at 60 degrees 
C, at initial pH 9.4 for 60 minutes to simulate the conditions of an 
enzyme treatment stage. The pulp was washed with water. 15 g of sample of 
pulp was subjected to chlorine dioxide bleaching stage. Chlorine dioxide 
was added to the pulp and the system was maintained in a heat-sealable 
plastic bag. The pulp mixture was cooled to 4 degrees C to minimize 
evaporation. The kappa factor was recommended to be about 0 . 17 to avoid 
formation of furans and dioxins . The pulp was adjusted to a 10% 
consistency with tap water and the initial pH was adjusted to 9.4 with 
sodium hydroxide. The pulp was heated to 60degreesC and a genetically 
modified Trichoderma reesei xylanase (having Trx HML 75A, 105H, 
125A, 129E, 132R, 135R, 144R, 157D, 161R, 162H, 165H at amount 
of 2 . 0 units/g of pulp with the enzyme stock at 33 units/ml was added to 
"the pulp. Pulp was treated in a similar manner but with a thermophilic, 
alkalophilic, xylanase in the alkaline extraction stage and 
exhibited a kappa number of 4.8. (61 pages) 

L9 ANSWER 2 OF 4 BIOTECHDS COPYRIGHT 2003 THOMSON DERWENT AND ISI 
ACCESSION NUMBER: 2002-09767 BIOTECHDS 

TITLE: Modified xylanase exhibiting increased 

thermostability and alkalophilicity useful for industrial 
processing e.g. for pulp manufacturing; 

vector-mediated gene transfer and expression in host cell 
for recombinant protein production and feedstuff 
manufacture 
AUTHOR: SUNG W L 

PATENT ASSIGNEE: NAT RES COUNCIL CANADA 
PATENT INFO: WO 2001092487 6 Dec 2001 

APPLICATION INFO: WO. 2.0 00^ CA7 6 9 31 May 2 000 
PRIORITY INFO: US 2000-213803 31 May 2000 
DOCUMENT TYPE: Patent 
LANGUAGE : Engl i sh 

OTHER SOURCE: WPI : 2002-171435 [22] 

AB DERWENT ABSTRACT: 

NOVELTY - A modified xylanase (I) exhibiting increased 

thermostability and alkalophilicity, comprises at least one substituted 
amino acid residue at position 75, 104, 105, 125, 129, 132, 135, 144, 
157, 161, 162 or 165, where the position is determined from sequence 
alignment of (I) with a 190 residue Trichoderma reesei xylanase 
II amino acid sequence (SI) , fully defined in the specification, is new. 

DETAILED DESCRIPTION - A modified xylanase (I) exhibiting 
increased thermostability and alkalophilicity, comprises at least one 
substituted amino acid residue at position 75, 104, 105, 125, 129, 132, 
135, 144, 157, 161, 162 or 165, where the position is determined from 
sequence alignment of (I) with a 190 residue Trichoderma reesei 
xylanase II amino acid sequence (SI) , fully defined in the 
specification, is new. (I) is characterized as having a maximum effective 
temperature (MET) of 69-78 degrees C, and maximum effective pH (MEP) of 
5.8-7.6, where (I) is a family 11 xylanase obtained from a 
Trichoderma sp . . 

BIOTECHNOLOGY - Preferred Variant: (I) exhibits improved 
thermophilicity and/or alkalophilicity, in comparison to a corresponding 
native xylanase. The substituted amino acid is at position 75 
and is selected from non-polar and a polar amino acid e.g. Ala, Cys, Gly 
andThr. (I) is derived from a family 11 xylanase e.g. T. reesei 
xylanase. (I) further comprises a His at position 10, Met at 
position 27 and Leu at position 29 (HML) . (I) comprises at least one 
substituted polar amino acid residue at position 105, e.g. His, Lys and 
Arg. (I) further comprises a second substituted non-polar or polar amino 
acid residue at position 75. The polar amino acids at positions 
161, 162 and 165 are selected from Arg, Lys and His, and the 
polar amino acid at position 157 is selected from Asp and Glu. (I) 
further comprises at least one substituted non-polar amino acid, Ala, at 
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position 125, and a second substituted acidic amino acid, Glu, at 
position 129. (I) further comprises a third substituted non-polar amino 
acid residue (Ala, Cys, Gly and Thr) , at position 75, and a fourth 
substituted polar amino acid residue (His, Lys, and Arg) at position 105. 
A fifth substituted non-polar amino acid residue, Pro, is present at 
position 104. Fifth-eleventh substituted polar amino acid residues at 
positions 132, 135, 144, 157, 161, 162 and 165 are also provided. The MET 
is 70-75 degrees C, and The pH of MEP is 6.5-7.4. (I) is further 
characterized as having a maximum effective pH (MEP) is 5.8-7.6. (I) is 
preferably selected from TrX-161R-162H-165H; TrX - HML - 7 5 A ; 
TrX-HML-105H; TrX-HML- 105R; TrX-HML- 105K; TrX-HML-75A-105H; 
TrX-HML-75A-105R; TrX-HML-75C-105R; TrX-HML-75G-105R; TrX-HML-75T-105R; 
TrX-HML-125A; TrX-HML- 12 5 A- 12 9E ; TrX-HML-75G-105R-125A-129E 
(TrX - HML - GRAE ) ; TrX-HML-75A-105H-125A-129E (TrX-HML-AHAE) ; 
TrX-HML- 75G-105H-125A- 12 9E (TrX-HML-GHAE) ; TrX-HML-75A-105R-12 5A-12 9E 
(TrX-HML-ARAE) ; TrX-HML- 75G- 104P- 105R- 125A- 12 9E (TrX-HML-GPRAE) ; 
TrX-HML-75G-104P-105H-125A-129E (TrX-HML-GPHAE) ; TrX - HML - AHAE - RR ; 
TrX - HML - AHAE - RRR / TrX - HML - AHAE - RRR - DRHH ; T rX - HML - AHA - RR - D RHH ; and 
. TrX - HML -AHAE - RR - DRHH . 

USE - (I) is useful in industrial process such as pulp manufacturing 
(claimed) . (I) is also useful for bleaching of pulp, processing of 
precision devices and improving digestibility of poultry and swine feed. 

ADVANTAGE - (I) has improved performance at conditions of high 
temperature and pH, and exhibits improved thermophilicity and/or 
alkalophilicity in comparison to a corresponding native xylanase 

EXAMPLE - For the construction of TrX(92-190), ten overlapping 
oligonucleotides XyTv-101, XyTv-102, TrX-103, XyTv-104, XyTv-105, 
XyTv-106, XyTv-107, TrX-108, XyTv-109, XyTv-110, were designed with codon 
usage frequency imitating that of Escherichia coli . The sail and Bglll 
cohesive ends of two terminal oligonucleotides enabled the enzymatic 
ligation of the ten fragments into the linearized plasmid pXYbc . The ten 
oligonucleotides encoding the TrX (92-190) region of Trichoderma 
xylanase were phosphorylated in a mixture containing 10X standard 
kinase buffer (0.4 micro-L) , 1 mM ATP (4 micro-L) , T4 DNA kinase (5 
units) , and water (3 micro-L) . Phosphorylation reactions were carried out 
f or. 1 hour at 37 degrees C. The solutions were then combined and heated 
to 70 degrees C for 10 minutes. After being cooled slowly to room 
temperature, the combined solutions were added to a mixture of 4 mM ATP 
(3.5 micro-L), EcoRI -Hindlll linearized plasmid pUC119 and T4 DNA ligase 
(3.5 micro-L), and incubated at 12 degrees C for 20 hours. Aliquots of 
the ligation mixture were used to transform E. coli HB101 on YT plates 
containing ampicillin (100 mg/L) . For the preparation of a hybridization 
probe, one of the oligonucleotides, e.g. XyTv-110 (1 micro-L) was 
phosphorylated with 32P-ATP (3 micro-L) using T4 DNA kinase (1 microL) , 
10X kinase buffer (1 micro-L) , and water (4 micro-L) at 37 degrees C for 
1 hour. Transformants were selected randomly for hybridization analysis. 
Colonies were grown on YT plates with ampicillin overnight, and 
transferred onto nylon filters. They were then denatured and neutralized. 
After ultraviolet irradiation at 254 nm for 8 minutes, the filters were 
washed with 6X saline sodium chloride (SSO-0.05 % Triton X-100 for 30 
minutes. Positively hybridized clones with the intermediate plasmid 
pBcX-TrX were identified by auto-radiographic analysis. (109 pages) 

L9 ANSWER 3 OF 4 DGENE (C) 2003 THOMSON DERWENT 

ACCESSION NUMBER: AAE184 96 Protein DGENE 

TITLE: Modified xylanase exhibiting increased 

thermostability and alkalophilicity useful for industrial 

processing e.g. for pulp manufacturing 
INVENTOR: Sung W L 

PATENT ASSIGNEE: (CANA) NAT RES COUNCIL CANADA. 

PATENT INFO: WO 2001092487 A2 20011206 109p 

APPLICATION INFO: WO 2001-CA769 20010531 
PRIORITY INFO: US 2000-213803P 20000531 



DOCUMENT TYPE: Patent 

LANGUAGE : Engl i sh 

OTHER SOURCE: 2002-171435 [22] 

DESCRIPTION: Trichoderma reesei xylanase mutant, TrX-157D- 

161R-162H-165H. 

AB The present invention relates to a modified xylanase exhibiting 
increased thermostability and alkalophilicity . Modified xylanase 
is useful in industrial process such as pulp manufacturing. Modified 
xylanase is also useful for bleaching of pulp, processing of 
precision devices and improving digestibility of poultry and swine feed. 
Modified xylanase has improved performance at conditions of 
high temperature and pH and exhibits improved thermophilicity and/or 
alkalophilicity in comparison to corresponding native xylanase. 
The present sequence is Trichoderma reesei xylanase (TrX) 
mutant. Note: The present sequence is not shown in the specification but 
is derived from wild type xylanase referred as SEQ ID NO: 16 
(AAE18452) and shown in page 80-81 of the specification. 
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ACCESSION NUMBER: AAE18495 Protein DGENE 

TITLE: Modified xylanase exhibiting increased 

thermostability and alkalophilicity useful for industrial 

processing e.g. for pulp manufacturing 
INVENTOR: Sung W L 

PATENT ASSIGNEE: (CANA) NAT RES COUNCIL CANADA. 

PATENT INFO: WO 2001092487 A2 20011206 109p 

APPLICATION INFO: WO 2001-CA769 20010531 

PRIORITY INFO: US 2000-213803P 20000531 

DOCUMENT TYPE: Patent 

LANGUAGE: English 

OTHER SOURCE: 2002-171435 [22] 

DESCRIPTION: Trichoderma reesei xylanase mutant, TrX- 

161R-162H-165H. 

AB The present invention relates to a modified xylanase exhibiting 
increased thermostability and alkalophilicity. Modified xylanase 
is useful in industrial process such as pulp manufacturing. Modified 
xylanase is also useful for bleaching of pulp, processing of 
precision devices and improving digestibility of poultry and swine feed. 
Modified xylanase has improved performance at conditions of 
high temperature and pH and exhibits improved thermophilicity and/or 
alkalophilicity in comparison to corresponding native xylanase. 
The present sequence is Trichoderma reesei xylanase (TrX) 
mutant. Note: The present sequence is not shown in the specification but 
is derived from wild type xylanase referred as SEQ ID NO: 16 
(AAE18452) and shown in page 80-81 of the specification. 
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AB The present invention provides a xylanase, or a modified 

xylanase enzyme comprising at least one substituted amino acid 

residue at a position selected from the group consisting of amino acid 11, 

116, 118, 144 and 161, the position detd. from sequence 

alignment of the modified xylanase with Trichoderma reesei 

xylanase II amino acid sequence. The xylanases 

described herein exhibit improved thermophilicity, alkalophilicity, 
expression efficiency, or a combination thereof, in comparison to a 
corresponding native xylanase. The max. effect temp, is 
69-84 .degree, and the max effective pH is 5.8-8.4. The improved 
properties of xylanase II muteins are of use in industrial 
processes, such as paper pulp manuf . 
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Novel xylanase activity protein, useful in 

bleaching process of pulp and in food and animal feed 

industry, has enhanced thermostability and alkalophilicity; 

recombinant enzyme production via plasmid expression 

useful for animal feedstuff 
BENTZIEN J; DAHIYAT B 
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WO 2001-US48018 9 Nov 2001 
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Patent 
English 

WPI: 2002-608200 [65] 
DERWENT ABSTRACT: 
NOVELTY - A non-naturally occurring xylanase activity (XA) 
protein (I) comprising an amino acid sequence less than 97% identical to 
a naturally occurring Bacillus circulans xylanase, where the 
protein has been modified to exhibit enhanced thermophilicity, 
alkalophilicity, or thermostability relative to naturally occurring 
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B.circulans xylanase, and has at least 5 amino acid 
substitutions, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: (1) 
a recombinant nucleic acid (II) encoding (I); (2) an expression vector 
(III) comprising (II); (3) a host cell (IV) comprising (II) or (III); (4) 
producing (I); (5) a non-naturally occurring XA conformer (V) having a 
three dimensional backbone structure that substantially corresponds to 
the three dimensional backbone structure of B.circulans xylanase 
, where the amino acid sequence of the conformer and the amino acid 
sequence of the B.circulans xylanase are less than about 97% 
identical; (6) a bleaching agent (VI) comprising (I) as an active 
ingredient; (7) a non-naturally occurring XA amino acid sequence selected 
from a group as given in the specification; (8) a non-naturally occurring 
XA nucleic acid sequence selected from a group as given in the 
specification; and (9) a XA library comprising variants of XA, 
where the variants have been altered to exhibit enhanced 
alkalophilicity, thermophilicity , or thermostability relative to a 
naturally occurring B.circulans xylanase. 

WIDER DISCLOSURE - Variants of (I) are also disclosed. 

BIOTECHNOLOGY - Preparation: (I) is prepared by culturing (IV) under 
conditions suitable for the expression of (II) and recovering the 
expressed XA protein. Preferred Protein: (I) comprises at least three 
amino acid substitutions at positions chosen from 5, 7, 11, 26, 28, 30, 
37, 39, 53, 58, 63, 64, 65, 67, 79, 80, 83, 84, 85, 88, 96, 98, 100, 102, 
103, 105, 109, 110, 115, 118, 125, 128, 129, 130, 132, 136, 
142, 144, 147, 148, 149, 150, 152, 156, 158, 160, 167, 168, 171, 176, 
180, and 182. In (V), at least 90% or 100% of the non-identical amino 
acids are in the core region of the conformer. 

USE - A bleaching agent comprising (I) is useful for bleaching pulp, 
by contacting pulp with the bleaching agent, which further comprises 
chemical bleaching and/or an alkali extraction before, after or during 
contacting pulp with the bleaching agent (claimed) . XA proteins and 
nucleic acids are useful in the bioconversion of lignocellulosic 
materials to fuels, for clarifying juice and wine, extracting coffee, 
plant oils and starch, producing food thickeners, altering texture in 
bakery products, e.g., improving the quality of dough, help bread rise 
and processing of wheat and corn for starch production, use as animal 
food additives to aid in the digestibility of feedstuffs and in the 
washing of super precision devices and semiconductors. 

ADVANTAGE - (I) is more alkalophilic , thermophilic and thermostable 
and hydrolyzes a substrate more efficiently than B.circulans 
xylanase . 

EXAMPLE - Sequences for novel thermostable, thermophilic and/or 
alkaliphilic xylanase activity (XA) proteins were designed by 
optimizing residues in the core of the protein, residues around D83, 
residues around the helix region, and residues around the active site 
region using Protein Design Automation (PDA) as described in W098/47089. 
By visual inspection, the following residues were identified as belonging 
to the Core of Bacillus circulans xylanase: Y26, V28, W30, F36, 
V38, 151, Y53, A55, W58, G62 , G64 , L66, L68, G70, T72, 177, Y79, V81, 
Y105, 1107, S130, A142, 1144, F146, W153, M169, T171, G173, S176, G178, 
S180, V182, and V184 . A rotamer group was assigned to each CORE position 
which allowed this position to become any phobic residue with the 
exception of methionine (i.e, Ala, Val, Leu, lie, Phe, Tyr, and Trp) plus 
the original wild type residue. In the following PDA design only the CORE 
residues were allowed to mutate to any amino acid rotamer 
restricted by the definition of the rotamer group assigned to this 
position. The rest of the protein was treated as a template, with fixed 
coordinates. An energy cutoff of 50 kcal/mol for the rotamer/template 
energy was used to exclude unfavorable rotamers . The Van der Waals radius 
was scaled by a factor of 0.9 and the solvation model 2 as defined by 
Street and Mayo was used. The ground state rotamer sequence was extracted 
from all the possible rotamer sequences using the Dead End Elimination 
(DEE) method. To check for other low energy sequences a Monte Carlo (MC) 
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search was performed starting from the DEE ground state. The PDA 

calculation resulted in a ground state sequence given in the 

specification. This sequence showed 13 mutations when compared 

to the wild type B.circulans xylanase sequence, Y26F, V28I, 

W30F, Y53F, W58F, G64V, Y79F, Y105F, A142L, T171L, S176A, S180A, and 

V182I. This state showed 93% identity with the complete wild type 

B.circulans xylanase sequence and had 60% identity in the 

designed positions with the wild type sequence. Using the Monte Carlo 

technique a list of low energy sequences was generated. Out of the lowest 

1000 sequences generated by Monte Carlo none had more than 20 

mutations from the wild type sequence and out of the lowest 101 

sequences none had more than 18 mutations. Any protein sequence 

showing mutations at the above positions generated a more 

stable and/or active XA protein. (121 pages) 
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TITLE: Molecular characterization of xynX, a gene encoding a 

multidomain xylanase with a 
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PUBLISHER: Springer- Verlag 

DOCUMENT TYPE: Journal 
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AB A Clostridium thermocellum gene, xynX, coding for a xylanase was 
cloned and the complete nucleotide sequence was detd. The 
xylanase gene of Clostridium thermocellum consists of an ORF of 
3261 nucleotide encoding a xylanase (XynX) of 1087 amino acid 
residues (116 kDa) . Sequence anal, of XynX showed a multidomain 
structure that consisted of four different domains: an N-terminal 
thermostabilizing domain homologous to sequences found in several 
thermophilic enzymes, a catalytic domain homologous to family 10 glycosyl 
hydrolases, a duplicated cellulose-binding domain (CBD) homologous to 
family IX CBDs, and a triplicated S-layer homologous domain. A deletion 
mutant of xynX having only the catalytic region produced a 
mutant enzyme XynX-C which retained catalytic activity but lost 
thermostability. In terms of half -life at 70. degree. C, the 
thermostability of XynX-C was about six times lower than that of the other 
mutant enzyme, XynX-TC, produced by a mutant contg. both 

the thermostabilizing domain and the catalytic domain. The optimum temp, 
of XynX-C was about 5 - 10 . degree . C lower than that of XynX-TC. 
REFERENCE COUNT: 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Gilbert H.J. 
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University of Newcastle upon Tyne, Newcastle upon Tyne 
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COUNTRY: United States 

LANGUAGE : English 
SUMMARY LANGUAGE: English 

AB Two cDNAs , designated xynA and manA, encoding xylanase A (XYLA) 

and mannanase A (MANA) , respectively, were isolated from a cDNA library 
derived from mRNA extracted from the anaerobic fungus, Piromyces. XYLA 
and MANA displayed properties typical of endo . beta . 1 , 4 -xylanases 
and mannanases, respectively. Neither enzyme hydrolyzed cellulosic 
substrates. The nucleotide sequences of xynA and manA revealed open 
reading frames of 1875 and 1818 base pairs, respectively, coding for 
proteins of M(r) 68,049 (XYLA) and 68,055 (MANA). The deduced primary 
structure of MANA revealed a 458 -amino acid sequence that exhibited 
identity with Bacillus and Pseudomonas fluorescens subsp. cellulosa 
mannanases belonging to glycosyl hydrolase Family 26. A 40- residue 
reiterated sequence, which was homologous to duplicated noncatalytic 
domains previously observed in Neocallimastix patriciarum 
xylanase A and endoglucanase B, was located at the C terminus of 
MANA. XYLA contained two regions that exhibited sequence identity with 
the catalytic domains of glycosyl hydrolase Family 11 xylanases 
and were separated by a duplicated 40- residue sequence that exhibited 
strong homology to the C terminus of MANA. Analysis of truncated 
derivatives of MANA confirmed that the N- terminal 458- residue sequence 
constituted the catalytic domain, while the C-terminal domain was not 
essential for the retention of catalytic activity. Similar deletion 
analysis of XYLA showed that the C-terminal catalytic domain homologue 
exhibited catalytic activity, but the corresponding putative N- terminal 
catalytic domain did not function as a xylanase. Fusion of the 
reiterated noncatalytic 40-residue sequence conserved in XYLA and MANA to 
glutathione S-trans.f erase , generated a hybrid protein that did not 
associate with cellulose, but bound to 97- and 116-kDa 
polypeptides that are components of the multienzyme cellulase- 
hemicellulase complexes of Piromyces and Neocallimastix patriciarum, 
respectively. The role of this domain in the assembly of the enzyme 
complex is discussed. 
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TITLE: Evidence for a general role for non-catalytic 

thermostabilizing domains in xylanases from 

thermophilic bacteria 
AUTHOR: Fontes C.M.G.A.; Hazlewood G.P.; Morag E.; Hall J. ; 

Hirst B.H.; Gilbert H.J. 
CORPORATE SOURCE: Dept Biological Nutritional Sciences, University of 
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SOURCE: Biochemical Journal, (1995), 307/1 (151-158) 

CODEN: BIJOAK ISSN: 0264-6021 
DOCUMENT TYPE: Journal; Article 

COUNTRY: United Kingdom 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB A genomic library of Clostridium thermocellum DNA constructed in 
. lambda . ZAPII was screened for xylanase -expressing clones. 
Cross -hybridization experiments revealed a new xylanase gene 
• isolated from the gene library, which was designated xynY. The encoded 
enzyme, xylanase Y (XYLY) , displayed features characteristic of 
an endo- .beta . 1 , 4 -xylanase : the enzyme rapidly hydrolysed oat 
spelt, wheat and rye arabinoxylans and was active against 
methylumbellif eryl- .beta. -D-cellobioside , but did not hydrolyse any 
cellulosic substrates. The pH and temperature optima of the enzyme were 
6.8 and 75. degree. C respectively, and the recombinant XYLY, expressed by 
Escherichia coli had a maximum M(r) of 116 000. The nucleotide 
sequence of xynY contained an open reading frame of 3228 bp encoding a 
protein of predicted M(r) 120 105. The encoded enzyme contained a typical 
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N-terminal 26-residue signal peptide, followed by a 164 amino acid 
sequence, designated domain A, that was not essential for catalytic 
activity. Downstream of domain A was a 351-residue xylanase 
Family F catalytic domain, followed by a 180 -residue sequence that 
exhibited 28% sequence identity with a thermostable domain of 
Thermoanaerobacterium saccharolyticum xylanase A. The 

C- terminal portion of XYLY comprised the 23 -residue duplicated docking 
sequence found in all other C. thermocellum plant cell wall hydrolases 
that are constituents of the bacterium's multienzyme complex, termed the 
cellulosome, followed by a 286-residue domain which exhibited 32% 
sequence identity with the N-terminal region of C. thermocellum 
xylanase Z. The enzyme did not contain linker sequences found in 
other C. thermocellum plant cell wall hydrolases. Analysis of truncated 
forms of XYLY and hybrid proteins, comprising segments of XYLY fused to 
the E. coli maltose binding domain, confirmed that XYLY contained a 
central catalytic domain and an adjacent thermostable domain. The 
C- terminal domain did not bind to cellulose or xylan. Western blot 
analysis using antiserum raised against XYLY showed that the 
xylanase was located in the cellulosome and did not appear to be 
extensively glycosylated. The non-catalytic domains of XYLY are discussed 
in relation to the general stability of thermophilic xylanases. 
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DOCUMENT NUMBER: 112:192771 

TITLE: Nucleotide sequence and cloning in Bacillus subtilis 

of the Bacillus stearothermophilus pleiotropic 
regulatory gene degT 
AUTHOR (S) : Takagi , Masahiro; Takada, Hiroki; Imanaka, Tadayuki 

CORPORATE SOURCE: Fac . Eng., Osaka Univ., Suita, 565, Japan 

SOURCE: Journal of Bacteriology (1990), 172(1), 411-18 
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AB The regulatory gene (degT) from B. stearothermophilus NCA1503 which 

enhanced prodn. of extracellular alk. protease (Apr) was cloned in B. 
subtilis with pTB53 as a vector. When B. subtilis MT-2 (Npr- [deficiency 
of neutral protease] Apr+) was transformed with the recombinant plasmid, 
pDT145, the plasmid carrier produced about three times more alk. protease 
than did the wild- type strain. In contrast, when B. subtilis DB104 (Npr- 
Apr-) was used as a host, the transformant with pDT145 could not exhibit 
any protease activity. After construction of the deletion plasmids, DNA 
sequencing was done. A large open reading frame was found, and nucleotide 
sequence anal, showed that the degT gene was composed of 1,116 
bases (372 amino acid residues, mol . wt. of 41,244). A Shine -Dalgarno 
sequence was found 9 bases upstream from the open reading frame. A B. 
subtilis strain carrying degT showed the following pleiotropic phenomena: 
(i) enhancement of prodn. of extracellular enzymes such as alk. protease 
and levansucrase; (ii) repression of autolysin activity; (iii) decrease of 
transformation efficiency for B. subtilis (competent cell procedure); (iv) 
altered control of sporulation; (v) loss of flagella; and (vi) abnormal 
cell division. When B. stearothermophilus SIC1 was transformed with the 
recombinant plasmid carrying degT, the transf ormants exhibited abnormal 
cell division. These phenomena are similar to those of the phenotypes of 
degSU(Hy) (hyperprodn . ) , degQ(Hy), and degR mutants of B. 

subtilis. However, the amino acid sequence of the degT product (DegT) is 
different from those of the reported gene products. Furthermore, DegT 
includes a hydrophobic core region in the N-terminal portion (amino acid 
nos . 50-160), a consensus sequence for a DNA binding region (amino acid 
nos . 160-179), and a region homologous to transcription activator proteins 
(amino acid nos. 351-366). The membrane protein DegT may function as a 
sensor protein and transfer the signal of environmental stimuli to the 
regulatory region of target genes to activate or repress transcription of 
the genes . 
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Hart, Edward 



From: Rao, Manjunath N. 

Sent: Tuesday, July 01 , 2003 1 1 :44 AM 

To: Hart, Edward 

Subject: Sequence search print out for 09/990,874 



Hello Ed, 

Below is the request regarding the application I mentioned in our phone conversation. In this 
case I am looking for variants and therefore I am not interested in 100% matches. Please 
rerun the search and provide me a print out of those results that have 3-10 or 3-15 
mismatches in them. Please provide a print of at least 30-40 such results from each database. 
Thanks for all your help. If this is confusing to you please call me. 

Thanks 
Manjunath 



From: Manjunath N. Rao 

Art Unit 1652, Room 10A11 
Mail Box in Room 10D 01 

Phone: 306-5681 

Date: 5-7-03 



Please search v the"following as soon as possible for application with serial number 09/990874 



SEQ ID NO:16 against all commercial protein databases including issued patents database and 
pending application database and provide a print of all results. 

If you have any questions please call me at the above phone number. 

Edward Hart 

Technical Info. Specialist 
STIC/Biotech 

Thanks CMI6B02 Tel: 305-9203 



Manjunath N. Rao, Ph.D. 
Biotechnology Patent Examiner 
Art Unit 1652, Room 10A11 
Mail Box in 10D01 
Crystal Mall 1, USPTO. 
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